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m m m 

J* ^ V* V - A«3 7 h > ( tT, h > H2A, H2B, H3, H4 ^tl-^ft 2 ^ffo^ £ 
8 t DNA £^###^fc4i3i#:T\ h > N5fcffifc#aE-f SIEfcffif 
U fc DNA t«ffif«Jfc^^tt«*^f* - * V 

AttJi&fcjff 0&£ftfc$$T#£bT^£ (Wolffe,A.P. et al Cell 84, 817-819, 

1996) . S^T*^©fe^^ie^Sfc»fctt^cD*l3&^Jj-fc«llfc:bT, 

a$s?B^DNA fc»«n?*s«k -5 kts - twites, te¥»M$nrv^ 

<E^tefb®H£##IUM£ 9fc (Hebbes,T.R. et al EMBO J. 7, 1395-1402, 

1988, Grunstein,M. et al Nature 389, 349-352, 1997) o 7 # V*V— A4 1 © k* h >© U v 

^s^^^wb^ti^i^oiEm^^+^o^n^^i/^y-AM^^i-^^ 

£ nT « (Hong,L.et al J.Biol.Chem. 268, 305-314, 1993) . 

k* h>®7-fe^;Wb»k7. h >7-fe5 L ;Wb#* (kT. h>7iz^;Ph^>X7x 

7-^(HistoneAcetyltransferase);HAT) £ k7 h yW^MYBM (kXh>'x7il 

iz(Histone Deacetylase); HDAC) t<D^7 >7> fc iolW^ntl^ 

StlTfctK ifi^, VK^© HAT MZftZ HDAC *«ff!Ife$n't©|EW«IC*W'* 

(Ogryzko,V.V. et al Cell 87, 953-959, 1996, Brown,C.E. et al 
1 
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Trends Biochem.Sci. 25(1), 15-19, 2000, Grozinger,C.M. et al Proc.Natl.Acad.Sci.USA 96, 
4868-4873, 1999) o 

suit mm^zm7^M^hxb>^mm^. hdac zzt 

V £P SftWfc (Counsens,L.S.et al J.Biol.Chem. 254, 1716-1723, 1979)o 

Trichostatin A (TSA)te«Jl»©^±, SMbR***? - E 6ft 
T V i (Yoshida,M. et al Cancer Res 47, 3688-3691, 1987, Yoshida,M. et al Exp.CeU Res 
177,122-131,1988), WfttilytfJWbtX h >£^t£i*, SB#ft$3L7c HDAC 
^ffiV^c^W^ e>TSA^^^HDACPl*^JTa&§ H £#K&#£fcofc(YoshidaJl. 
et al J.Biol.Chem. 265, 17174-17179, 1990) . 
(til© HDAC E£»JfcOV>T Wft#iiAiW£. tt^ttttlMStt'T?** Trapoxin tt 

Mtim^wju v-sis MM&&MM<DMWi*jEnfc? zftrntftoznT^rctf 

(ltazaki,H. et al J.antibiotics 43(12), 1524-1534,1990) , %. \Z HDAC fiSfclT* £ d £ ffift 
bfrbU^ft (Kijima,M. et al JJBiol.Chem. 268, 22429-22435, 1993), -tOEft^OT 
Rjj£6*n?&Si:£a>&» 21 © Trapoxin SSH^D— :/£ bT ^tlfctt^T* t b HDAC 
□-- >£f fcSftSttTH* (TauntonJ. et al Science 272 408-411, 1996). .^©{1,. 
Depudecin (Kwon,H.J. et al Proc.Natl.Acad.Sci.USA 95, 3356-3361, 1998) , Phenylbutyrate 

(Warrell,R.P.Jr. et al J.Natl.Cancer Inst. 90(21), 1621-1625, 1998) , Pivaloyloxymethyl 
butyrate (Aviram, A. et al IntJ.Cancer 56, 906-909, 1994) , MS-27-275 (SaitoA- et al Proc. 
Natl. Acad. Sci. USA 96, 4592-4597, 1999) , CI-994 (Howard, C.T et al Proc. AmAssoc. Cancer 
Res. abst #2886, 2002) > SAHA (Richon,V.M. et al Proc.Natl.Acad.Sci.USA, 95, 3003-3007, 
1998 ) , CHAP (cyclic hydroxamic acid-containing peptide) ( Fummai,R. et al 
Proc.Natl.Acad.Sci.USA, 98, 87-92, 2001) , Valproic acid (Gottlicher, M. EMBO J. 20, 6969-78, 
2001), NVP-LAQ824 (Perez, L.B. et al ProcAmAssocCancer Res. abst #3671, 2002, 
WO02/22577^$B), Apicidin (Cancer Res. 60, 6068-6074, 2000) &£©fl5£4fej&* HDAC 

mm ft ft zmtzzt mm s n-o> s . 
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Jlififcfc ot, ^ < oijWr-Ju"*"?? Fmmm^&ftte HDAC IfcflsJB * 
tt§ui^l0$nT^§. FK228 (Nakajima,H.et al Exp.Cell Res. 241, 

126-133,1998) RtfTS (i) fi^^Tyy^^ H-ffr&'Ifc (SR&H WO02/06307 

TE-jftS (n) Ti^tl^T^M^HIb^ 
« (ttH 2001-348340 RtfTIB-ISst (lla) TSSnSr^^FM 

(#H§ 2001-354694 *©*##**. S (D TrSStl*^^^ 

FK288 -flSit (II) t*W R W V^D WWlTftS'bOSft 

fc-M dia) s tiz^i/*?? wt^* a~c ©a7c#t*n-?niifr 




(I) (II) Ola) 

(5£* R tt> -f V 7°D hf;i/S, sec-?*? 1 ^SXte-f V ^l/SfcjftlfcT*.) 
HDACM&lte, MM^iL »JWitMWao»»iE*ft, 5Mt«* 7^h- 
]Mr*r£lfi#flU13 fc £ n £ * 6 > trCJtflfJSfiJ t UT©Mffl#£ nx 
(MJIlS^2#l), *fc*©ffiK:t>, fllAtfifiJfefo SBfcgHfeft, & 
Jt* (*«rttXiK3#fil) fc£©«^J»*ttJ^©il&a^ *fcA>^>h>*5 
^^©JtffttttffiCttSftO^HF-J&aGK (*«rBRtitt4#Jia), Se>fcfltePii&*K: 
:fett*^*-#A©3!l$ft (#^»5##), #A»W©56S/Cii (*«F«F^t 

Lfrvtttfib, m&&T\ hdac tH»*#iwjia^T>u^^©Ha&*t"*#w 
hdac mmmifimm^mm^ h u ^x^©^ • «£n#u 

3 
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tuts Fj&isMytwm^mmimitxB 1 ) k&>fk228 njtw^o hdac 

WO02/055017 ^/N°>7l^7 h Oftf^iK 2 ) fcfct HDAC lfi#W£Ai£x U h"7 h" 

hdac ffi*gu^M^#«flis^^ h vzz&ftoftffi • ^tt£Pi#-rs £ ^m-r 

*Wff&, HWJ^5f (RA), 257§H4H«Hg (OA) M«p#J# 

S** £± tfT v t « A & to M fc & & 0 
§ MMft-? h U £ X (Dftffi- • ^ t Tflg $ ft § <#4$flfcfcflfc 7 SOS 8 #fH) . 
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[^#WXi^l3 Marks,PA.£>> r Journal of the National Cancer Institute] , 2000 ^> H 92 
#^ p.1210-1216 

2 ] Kim,M.S. 6 , TNature MedicineJ , 2001 ¥. H 7 p.437-443 
ftt&R 3 ] Darkin-Rattray,S.J. £ , rp r0 ceedings of the National Academy of Sciences of 
United States of America] > 1996 ^ % 93 p.13143-13147 
[#M#i££itft4j Steffan,J.S.£>, TNatureJ, 2001^, §g 413 p.739-743 
[##5FfBtltt 5 3 Dion,L.D.£>, IViroIogyJ, 1997 W, 231 p.201-209 
[##1^^ 6 ] Chen,W.Y. £> , fp r oceedings of the National Academy of Sciences of United 
States of America] , 1997 ^p, |§94#, p.5798-5803 

iimffXM7] Ishiguro, N, rgijffi • m^<D%®& (»Th'J7^^)j, 
itimm&gtt, 1997 # 2 £ 25 B , p.81-85 

[##!££itK8] Ozaki,S £>> r^DoT^tfcVi#-TO^0|lTyc^Mj, Hfl3^ 

<**) mmmmu. 2001 ¥ 11 b 20 a , p.46-95 

C##IW^9] Lohmander,LS.&, TArthritis and RheumatismJ , 1993 B36^ W, 
9^. p.1214-22 

[##f^^l0] Malfait, AM.5), r Journal of Biological Chemistry! , 2002^, % 277 
#; fg25-$§\ p.22201-8 
[^MtlfXitKl 1] Close,D.R.£>> rAnnals of the Rheumatic Diseases], 2001%, % 60 
H3-$t, p.62-67 
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[ftftfFStfR 1 2 ] Arner, B.C. S> > Tcurrent Opinion in Pharmacology J , 2002 % 2 
p.322-329 

i ] W002/06307 nnyy w h 

[ftttXlK 2 ] BRK^n WO02/055017 ^ A° >7Vyh 



ifmmm\z. hdac Pi^^oM^otm^ft-r^*-^ i<©« 

< il&S HDAC lfi^fc-&»\ ^fnt)»lffi|!ttt^^ h U ZXttMUmft 
Wfe, HDAC Bl«Kb^*^l^i:bT^t-*Ma*#«IJ6nvh 

#3g§l!«, HDAC iTMt^f W»U£ 

wr*. 

^•^t, t&m^s® hdac ii#fc£**£#fcs#« 

*5BW*l6^WttfcH#"r*> HDAC RMWfc;£*#* *ftfcfcttH»*0£*BCT!* 

*5SWEssifcfflVJ5n* hdac mmit&yst ltwu hdac sia*f 

K*©ttn?*9, AttMfcte, ^OHDAClfi*^4»T**, FK228 ROTOjtTC 

6 
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#:> f^>^7>HUtl Mb^tt A,B Rtf C) R^ne>©®7C#:, MS-27-275, 
Trichostatin A, NVP-LAQ824, SAHA. Apicidim g^R^Os^ffc (Phenylbutyrate, 
Pivaloyloxymethyl butyrate. Valproic acid ^1) , CI-994, Depudecin, Trapoxin MXf\Z CHAP 

izEi)mtft>n%o ;:n&0HDAci*^ftit rUBRsnw*^ «ue^i©^ 

iS^^^TA^I-^^^^T^^o £fl;b<te, FK228 S.OT©3S7C#, 'r'JW? 
^rHb^tl A,B Rtf C) S.Wne>©»7C^, MS-27-275> Trichostatin A> 

NVP-LAQ824, SAHA, Apicidin, Phenylbutyrate W Valproic acid T$> 0 > <£D£?£b 
<tt, FK228 &tf*<BiS7G#> x7°v^7°^ rMb^tl MA ( B^C) RI»ft 
ScDSjnfl^ MS-27-275^ Trichostatin A, NVP-IAQ824, SAHA #X$ Apicidin T&3 0 

TOof^ffl&i#o^ne)©'fk;^tio^##'b*^0J0 hdac BE^bi^tbT 

HDAC Pl§?£teteU ^£D©-M7J?£> Yoshida, M. et al J.BioLChem. 265, 

17174-17179, 1990 £!Eitetf>£&f£fe T^B iCil^T^ § . S&fcittlB 

fWSft hdac Pimb-&t)©> HDAcMSftSSIfflXSR^^fcS'r. ft 

• FK228 : 1.1 nM (lC 50 fli ; Exp.Cell Res. 241, 126-133,1998) 

• it&VB A: 30 nM fcfc UT#U 85%Pfi* 

• MS-27-275 : 2 ixU (IC 50 fit ; Proc. Natl. Acad. Sci. USA 96, 4592-4597, 1999) 

(Natt) : 280 MM (iCsofa > Exp.Cell Res. 241, 126-133,1998) 

• Butyrates Phenylbutyrate, etc.) : rnM (Nat. Rev. Drug Discov. 2002 1, 

7 
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287-299, 2002) 

• Valproic acid : mM (Nat. Rev. Drug Discov. 2002 1, 287-299, 2002) 

• Trichostatin A : 2.1 nM (lC 50 ffi ; Exp.Cell Res. 241, 126-133, 1998) 

• NVP-LAQ824 : 0.03 H M • (lC 50 'fit ; Blood First Edition Paper, prepublished online June 19, 
2003) 

• SAHA : 10-20 nM (IC S0 fit ; Proc. Natl. Acad. Sci. USA, 95, 3003-3007, 1998) 

• Apicidin : 5 nM (lC 50 it ; Cancer Res. 60, 6068-6074, 2000 ) 

#fgBjtf)Sij«£u^ hdac mm^mn, ±ie Yoshida mo^mz^ vmfevtt 

HDAC[51#«tt (iCsott) #100 WM&T, «fc b < fit 10 AtMOT, X\Z&£ 

ggSST^^i^T^^c MPg#0l^, 10SfcD*9O.OOl^e>5OOmg,Sf*b 
< «O.Ol~300mg^3l^Tab D , Ctl*lIin!»*^tt275S4iat^W-TtS!-^*rS. P0 

i*k ffiww, &Teb<tt»Mrt<pic*«pa4sn*»^iiBiafc 0*90.0001^ 6 

lOOmg^,0^b<«O.OOl~lOmg^ig^T$.?>o fi!4iB£» ttSU 

iz;i/D-x, W^-feJl/o-x, t>7">, #Ut?~;H£ny F>, 

. 8 
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;Hz;i/ d - * 7 * l/- h fc 2 ©** * & ttl fc * v> teMtt^t) o 7 ^ ;v A t 
ffl©<k3fc*tlMlL im&l. SBfcSK »*#J*£*LTV»Tfc<fcV>. 

sefcWfttfBK Btt&#J> «£U> Rflsffl, #$$J> ft^bM (08*tt. ^7 h-Z), 

9 
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: ^it^#»ig*w^^^§7 o aT-^^u^> (pg) mmm^ (u 

(Bttfii, l.0~l.5kg) £Mft@TFT«£iifc^ HWti«tB 

u mwmmoWL^m^^^izxmn, «fufc 0 mi7°->>-edta 

(0.25%-lmM ; GIBCO-BRL ttS) KT 37C, 1 I^WffiS©^ 1500rpm, 5 #Tji<i> 
^IlWlfe«5^K^^-Ml!! (DMEML GIBCO-BRL a®) "?#fc 
3^X3 ^^--if A (0.15% ; ^-U >#- • v>/W AifcgD /DMEM £ 
T37T:, 3~12«ll/fei« WO>^r>a7>fM- (lOOXim, Falcon %Mk) 
m&mft* 1500rpm, 5 t*C#M^M^^feo DMEM/10%FBS 

tSffi-C+^iC^Lfc^, DMEM/10%FBS 2Xl0 5 cells/ml Hft§J:5l:Sl, 

ii37- fy&n- Wit 96 0ix7/7^7#:$5}) \z200uvftr*m^ 

tZo 3 B mzigi&Z 50/xg/ml 7X3 ;l/ 1*>^^ DMEM/10%FBS igife (OT, 773 

Jl/^>m«) 200mU-^L, $6112 B»*£ 2 ®»0SgUfc. ^©m, 

^0l90lfe#lOTO*ii5fflflS : £^^ 10 M Ci/ml © Na 2 3S S0 4 ^"W 7 7 3 ;U fcf 200 
/iItT3BF« StSfcLfegL 200//l©77n;VH>M«lT3lH^#L, 200/zl 
07>WW£>BMM!n?l SlfflJ&tlLfc. 1 At M© all-trans U3V-r>$ (~>^ 

•?|ti) 48 B#Ff3l£©^*±f*£ 20/il T^Ie]1&U b V 7°# V y V (Packard 

mimtiam* wo%, v^m ymmm* o%t L-fc-g#*w© pg ^iist^ 
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tt**T* 1 fc^f. & HDAC EB£tt<&*|«U fttttCHflltt < , ^© HDAC 
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?Gftmmm (%) 




1000 i)M 


98 




100 nM 


93 




10 nM 


51 




InM 


20 


FK228 


100 nM 


97 




10 nM 


39 


MS-27-275 


10 M 


87 




1 M 


52 


M(Nam) 


3mM 


93 




0.3 mM 


27 


Phenylbutyrate 


3mM 


66 




ImM 


14 




0.3 mM 


-2 


Valproic acid (Na 


3mM 


79 




ImM 


46 




0.3 mM 


49 


Trichostatin A 


1000 nM 


58 




100 nM 


40 


NVP-IAQ824 


300 nM 


90 




30 nM 


26 


SAHA 


3000 nM 


71 




300 nM 


13 


Apicidin 


■ 300 nM 


92 




30 nM 


25 



mmm2 :^^^mmmmzm^?Gmmmm^. dww 
mi&mi tmm\zvTvv¥m®mmMM*mmisft < > mmm iong/mi ®th 

IL-1)8 (R&D System ftW) T«U 48 nt^(D^m.±m & 20 Ml t^tMUKU hy 
7°££>h (Packard &#Jgte£fHl8Lfc. l^^tl^MPi^i^ 

B#»U IL-1 #muffi* 100%, IL-1 ?iW£ O%ibfc»T^0 PG 

(^*) ^^T*2fc^fo HDAC M<ffc£«, « 
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HDAC HiF&iK-f V^T, PG S £ <h/WJ Vtz. 



&2 











30 nM 


61 




3nM 


39 




0.3 nM 


6 


FK228 


30 nM 


97 


MS-27-275 


30 M 


95 


(Na«D 


5mM 


78 



ftJti&fiSBlOX^ U— ^>2ffcj£<JBVa&ttTV>S#&T?*3 (Spirito S.et al, Agents 
Actions;39,C160-2, 1993) 0 in vitro fc*V»"C, IL-1 *SSfc:«fcS 

?GfrM&fflMTZ>iPmS$>£'? h U W^^D^fT- fell^J (Lawrence J. et al, 
Arch Biochem Biophys. 344(2), 404-12, 1997) ftW&Ufct&VWZ fcfcV^T fclffljl&ft 
V h U WOM'|ttS0llMt§ £ t«P$nTVi§ (Ann Rheum Dis. 54(8), 
662-9, 1995, J Exp Med. 182(2), 449-57, 1995s Adv Dent Res. 12(2), 82-5, 1998 Rtf Inflamm 
Res. 49(4), 144-6, 2000) . £ o T> *ff fa&7?«nfc$*J&*?M&£ tlfc*^BJ <2^«# 

T&s hdac iasF^fttt, m^m)^^ h u p^ottm ■ KtiLzwrn-tzim 

■?h'j &7>(Dtom • itt§igt5fti^i»i«TM il-1 j&wtu^yj >m. 
o^tnizMLx^^mzm^'Wmmm^ h v#z<Dftm-m&*Wffl~?%ftm 
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i t o i i 

2. MBfcXh>K7il^;WfcB*Eftfc£*^ FK228> T5£ (I) T^^tl^X^ 

-C^tl^Zf^^ F'ftl'&tU MS-27-275* Trichostatin A> NVP-IAQ824, SAHA% 
Apicidim Phenylbutyrate> Valproic acids Pivaloyloxymethyl butyrate, CI-994> Depudecin> 
Trapoxin, CHAP RI«l*61iRSnS*«ClSIS 1 BB*©fll. 




(I) (II) (Ha) 

3 . flwatx h ywr^Mmmmm^mifi, FK228, st^oiSH 2 mmo^, co 
^$nsr^>^^ hMb^, tt^©nH2fB^©-is^; (id T^^ns^y^ 

Fft£^> »*©ieH 2tEtt©HR5S (I la) ^^nsfy^^^f Mfr&tJ, 
MS-27-275> Trichostatin A, NVP-IAQ824> SAHA, Apicidin, Phenylbutyrate TkXS Valproic 
acid/fc£3^£ft£if$©iffi l|B«OSI. 

4 . MB t X h >J&7i?^;WbIl^ll#^ W> r *E3 & , Journal of Biological 
Chemistry^ 1990 ^, M 265 pl7174-17179J l3*O*flsJC0: OMSl/fctX h >JK 

7«fe^;Wb«*EiFigtt (iq»<l) #100 mm «T©*«0fc^'r**M#©ieH 
l iBWoJffl. 
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6. mm ^^0Wxtt?&^jT?*«tt*©«ffliiB«©»i. 
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